The international variation in breast cancer rates: an epidemiological assessment.
Part of the international differences in breast cancer incidence rates can be explained by geographic variation in reproductive and other breast cancer risk factors. Age at menarche and age at onset of regular ovulatory menstrual cycles are two such factors; both vary across populations directly according to breast cancer risk, and both are acknowledged as breast cancer risk factors. Consideration of the body of evidence on these factors, as well as that on age at menopause, suggests that the cumulative frequency of ovulatory menstrual cycles is a critical determinant of breast cancer risk. Although age at first term pregnancy explains the majority of the protective effect of parity on breast cancer risk, two recent studies have demonstrated a small residual protective effect of increasing number of births. It appears that pregnancy has paradoxical effects on breast cancer risk in terms of hormone production and metabolism. The initial effect is an increased risk associated with first trimester estrogen exposure. However, the hormonal consequences of completing the pregnancy counteract this negative effect of early pregnancy. The effect of body weight, a breast cancer risk factor for postmenopausal women, can be explained in terms of increased extraglandular conversion of androstenedione to estrone. Further evidence supporting a pathogenic role of estrogens in the development of breast cancer comes from international studies of endogenous hormones in populations with differing risks of breast cancer. These risk factors have been incorporated into a mathematical model which is based on the concept that breast tissue ages according to hormonal (primarily estrogen) exposure; this model closely predicts the incidence rates throughout the world.